Interaction of reversible and irreversible cholinesterase inhibitors on the monosynaptic reflex in neonatal rats.
The ability of physostigmine (PHY) and pyridostigmine (PYR) to protect against the segmental synaptic depression caused by sarin was examined in isolated spinal cords from neonatal rats. The monosynaptic reflex was unaffected at concentrations up to 0.1 microM PHY or 0.3 microM PYR but raising the concentrations of either drug produced a concentration-dependent depression of the monosynaptic reflex which could be completely antagonized by atropine. The monosynaptic reflex was depressed by 50% at 0.45 microM PHY and 2 microM PYR with maximal depression occurring at 1 microM PHY (to about 10% of control) and 10 microM PYR (to about 35% of control). Pretreating the cords with 0.1 microM PHY and PYR for 30 min failed to protect against the depressant effects of sarin even though they inhibited total cholinesterase (ChE) by 27 and 21%, respectively. Both PHY and PYR depressed total ChE activity of the spinal cord in a concentration-dependent manner with 50% inhibition of ChE occurring at 0.8 microM. These results suggest that the carbamates affect segmental transmission by activation of a muscarinic receptor, that protective carbamylation of ChE is ineffective against organophosphorus-induced segmental depression, and that inhibition of ChE is unrelated to both carbamate- and organophosphorus-induced depression of the monosynaptic reflex.